step of the solver. Overhead ozone abundance and temperature can be climatological or retrieved from other model simulations. Output times are flexible and user-defined.
For this study the box chemistry model has constant temperature and pressure, with initial conditions taken from our existing higher dimensional atmospheric model (Rotman, et al, 2004) . Physical and constituent variables can also be modeler-specified.
We have utilized this feature in order to vary the flux of ion pairs entering the system. Initial conditions and can incorporate terms representing transport, deposition, and/or emissions. In the studies presented in this paper, the model did not include diffusion into or out of the irradiated volume nor did it include surface emissions or deposition that may be present in an in situ environment. The model can be run at all locations on the globe for any season.
In our first modeling experiment we have prescribed the surface pressure at an ambient temperature of 300K and a relative humidity of roughly 100 percent. The incoming solar radiation for photolysis is representative of noon at low latitudes. There is an ionizing radiation flux of 1.05x10^9 ion pairs per cm3. The computed concentrations of select species with respect to time are shown in Figure 2a and b. Figure   2a illustrates the effect of ionizing radiation on the abundances of select nitrogen, oxygen and hydrogen species, while Figure 2b shows the photochemistry under the same atmospheric conditions without ionizing radiation. Comparison shows that there is a significant effect on nitrogen, oxygen and hydrogen containing species when ionizing radiation is added, with the concentrations of most species changing by at least one order of magnitude. The major species showing largest increases in concentration in the solar blind region are HNO3, NO2, and N2O5. This will be discussed further below. Moss et al (1999) have performed a similar study using an ion chemistry model Moss et al (1999) our HNO3 concentration increases by several orders of magnitude. One notable difference between the two studies is the response of the species H2O2. This study shows a steady decrease in the H2O2 concentration, whereas the Moss study starts at a much lower initial concentration, increase and then decreases. The difference in final concentrations is significant. This is most likely due to differences in initial concentrations, the kinetic reaction rates used, and differences in the chemical mechanisms between the models. The solar blind region, shown in Figure1, would be the logical region for remote detection. Nitric Acid, N2O5, and NO2 and NO being the most prominently observed products, would be the prime candidates of spectral bands for measurement purposes.
Absorption bands of N2O5 and HNO3 in the region where NO fluoresces will decrease any available uv signal in the solar blind region.
In a second model experiment we compared the influence of air pollution on the detectablity of ionization. In these runs the model was initialized by our 3-dimensional model (Rotman, et al 2004) for two locations one representative of a clean air remote site the second a polluted urban site. Figures 3a and b show simulations for the clean air site. Figure 3a represents the atmospheric concentrations with ionizing radiation, while Figure   3b includes no ionization. Figure 4a and b are representative of a polluted regime with and without ionization respectively. These runs were performed using the diel cycle whereas the previous experiment was performed with constant sunlight. The affect of varying sunlight is small compared to the ionization effect. When comparing these simulations it is clear to determine that the effect of ionizing radiation is the dominant process in both regimes. [a]
[b]
